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An array substrate, a driving method thereof and a display
device are disclosed. In the array substrate, one second
scanning signal line is disposed at a position corresponding
to the 2N+1)th row of sub-pixels or the (2N+2)th row of
sub-pixels, or one second scanning signal line is disposed at
a position corresponding to the (N+1)th row of sub-pixels;
each first switching element is disposed in a corresponding
sub-pixel; each second switching element is disposed in a
corresponding sub-pixel group; each first scanning signal
line is configured to control a plurality of first switching
elements in one row of sub-pixels; and each second scanning
signal line is configured to control a plurality of second
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switching elements in one row of sub-pixel groups. The
display device can have resolution reduced by half or three
fourth in the case of full screen display, and lowers drive
power consumption of the display panel without affecting
display brightness.
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ARRAY SUBSTRATE, DRIVING METHOD
THEREOF AND DISPLAY DEVICE

TECHNICAL FIELD

At least one embodiment of the present disclosure relates
to an array substrate, a driving method thereof and a display
device.

BACKGROUND

Thin-film transistor liquid crystal displays (TFT-LCDs),
as flat panel display devices, are more and more applied in
high-performance display field due to the characteristics of
small size, non-radiation, low manufacturing cost, etc.

A TFT-LCD panel generally comprises an array substrate
and a color filter (CF) substrate which are cell-assembled
together. A liquid crystal layer is disposed between the array
substrate and the CF substrate.

SUMMARY

At least one embodiment of the present disclosure pro-
vides an array substrate, a driving method thereof and a
display device, which reduce power consumption by reduc-
ing the number of scanning signal lines applied with signals
or reducing the number of scanning signal lines and data
signal lines applied with signals in the case of full display.

An embodiment of the present disclosure provided an
array substrate, comprising: a base substrate and a plurality
of data signal lines, a plurality of first scanning signal lines
which are insulated from each other and intersected with the
plurality of data signal lines, a plurality of second scanning
signal lines which are insulated from each other and inter-
sected with the plurality of data signal lines, a plurality of
first switching elements, and a plurality of second switching
elements, which are disposed on the base substrate; the
plurality of data signal lines and the plurality of first scan-
ning signal lines are intersected with each other to define a
plurality of sub-pixels which are arranged in an array; each
sub-pixel includes a pixel electrode; one second scanning
signal line is disposed at a position corresponding to the
(2N+1)th row of sub-pixels or the (2N+2)th row of sub-
pixels, or one second scanning signal line is disposed at a
position corresponding to the (N+1)th row of sub-pixels, in
which N is an integer greater than or equal to zero; each first
switching element is disposed in a corresponding sub-pixel
and configured to control the on- and off-state of the
corresponding sub-pixel; each second switching element is
disposed in a corresponding sub-pixel group and configured
to simultaneously control the on- and off-state of the sub-
pixels in the corresponding sub-pixel group, and is con-
nected with one data signal line, one second scanning signal
line and a plurality of pixel electrodes in the sub-pixel group
provided with the second switching element; each first
scanning signal line is configured to control a plurality of
first switching elements in one row of sub-pixels; and each
second scanning signal line is configured to control a
plurality of second switching elements in one row of sub-
pixel groups.

For example, in the array substrate in an embodiment of
the present disclosure, in a case where one second scanning
signal line is disposed at the position corresponding to the
(2N+1)th row of sub-pixels or the (2N+2)th row of sub-
pixels, one sub-pixel group includes two sub-pixels which
respectively belong to the (M+1)th column and are disposed
in the (2N+1)th row and the (2N+2)th row of sub-pixels or
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four sub-pixels which respectively belong to the (2M+1)th
column and the (2M+2)th column and are disposed in the
(2N+1)th row and the (2N+2)th row of sub-pixels, in which
M is an integer greater than or equal to zero.

For example, in the array substrate in an embodiment of
the present disclosure, each first switching element includes
one first thin-film transistor (TFT); and each second switch-
ing element includes one or more second TFTs.

For example, in the array substrate in an embodiment of
the present disclosure, as for each sub-pixel group, in each
column of sub-pixels, one second TFT is disposed in the
(2N+1)th row of sub-pixels or the (2N+2)th row of sub-
pixels; the second TFT includes a first drain electrode and a
second drain electrode which are spaced from each other and
respectively connected with the pixel electrode of the (2N+
1)th row of sub-pixels and the pixel electrode of the (2N+
2)th row of sub-pixels; a source electrode of the second TFT
is connected with one of the data signal lines; and a gate
electrode of the second TFT is connected with the second
scanning signal line which is disposed at the position
corresponding to the (2N+1)th row of sub-pixels or the
(2N+2)th row of sub-pixels.

For example, in the array substrate in an embodiment of
the present disclosure, the pixel electrode of the (2N+1)th
row of sub-pixels or the pixel electrode of the (2N+2)th row
of sub-pixels is provided with a connecting portion which is
connected with the second TFT or provided with a connect-
ing electrode which is configured to connect the second TFT
and the pixel electrode of the (2N+1)th row of sub-pixels or
the (2N+2)th row of sub-pixels.

For example, in the array substrate in an embodiment of
the present disclosure, as for each sub-pixel group, in each
column of sub-pixels, two second TFTs are disposed in the
(2N+1)th row of sub-pixels or the (2N+2)th row of sub-
pixels; both gate electrodes of the two second TFTs are
connected with the second scanning signal line which is
disposed at the position corresponding to the (2N+1)th row
of sub-pixels or the (2N+2)th row of sub-pixels; both source
electrodes of the two second TFTs are connected with the
same data signal line; and drain electrodes of the two second
TFTs are respectively connected with the pixel electrode of
the (2N+1)th row of sub-pixels and the pixel electrode of the
(2N+2)th row of sub-pixels.

For example, in the array substrate in an embodiment of
the present disclosure, in each sub-pixel group, the pixel
electrode away from the second scanning signal line is
provided with a connecting portion which is connected with
the second TFT, or provided with a connecting electrode
which is configured to connect one of the second TFTs and
the pixel electrode away from the second scanning signal
line.

For example, in the array substrate in an embodiment of
the present disclosure, as for each sub-pixel group, in each
column of sub-pixels, the plurality of second TFTs which are
configured to simultaneously control the on- and off-state of
the sub-pixels in the (2N+1)th row of sub-pixels and the
(2N+2)th row of sub-pixels are provided with the same gate
electrode.

For example, in the array substrate in an embodiment of
the present disclosure, in each sub-pixel group, source
electrodes of a plurality of second TFTs in each column of
sub-pixels are all connected with the data signal line for
defining the column of sub-pixels on a same side.

For example, in the array substrate in an embodiment of
the present disclosure, in each sub-pixel group, source
electrodes of the second TFTs in the (2M+1)th column and
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the (2M+2)th column of sub-pixels are all connected with
the data signal line disposed between the two columns of
sub-pixels.

For example, in the array substrate in an embodiment of
the present disclosure, in a case where one second scanning
signal line is disposed at the position corresponding to the
(2N+1)th row of sub-pixels or the (2N+2)th row of sub-
pixels, a projection of the second scanning signal line on the
base substrate is disposed at a position between projections
of the pixel electrode of the (2N+1)th row of sub-pixels and
the pixel electrode of the (2N+2)th row of sub-pixels on the
base substrate.

For example, in the array substrate in an embodiment of
the present disclosure, in a case where one second scanning
signal line is disposed at a position corresponding to the
(N+1)th row of sub-pixels, one sub-pixel group includes two
sub-pixels which respectively belong to the (N+1)th row and
are disposed in the (2M+1)th column and the (2M+2)th
column of sub-pixels, in which M is an integer greater than
or equal to zero.

For example, in the array substrate in an embodiment of
the present disclosure, each first switching element includes
one first TFT; and each second switching element includes
one or more second TFTs.

For example, in the array substrate in an embodiment of
the present disclosure, in each sub-pixel group, one second
TFT is disposed in the (2M+1)th column of sub-pixels or the
(2M+2)th column of sub-pixels; the second TFT includes a
first drain electrode and a second drain electrode which are
spaced form each other and respectively connected with the
pixel electrode of the sub-pixel in the (2M+1)th column of
sub-pixels and the pixel electrode of the (2M+2)th column
of sub-pixels; a source electrode of the second TFT is
connected with the data signal line between the (2M+1)th
column of sub-pixels and the (2M+2)th column of sub-
pixels; and a gate electrode of the second TFT is connected
with the second scanning signal which is disposed at the
position corresponding to the (N+1)th row of sub-pixels.

For example, in the array substrate in an embodiment of
the present disclosure, the first drain electrode is connected
with the pixel electrode of the sub-pixel in the (2M+1) th
column of sub-pixels; the second drain electrode is con-
nected with a connecting electrode which is connected with
a connecting line; and the connecting line is connected with
the (2M+2)th column of sub-pixels.

For example, in the array substrate in an embodiment of
the present disclosure, the first TFT is an N-type TFT or a
P-type TFT; and the second TFT is an N-type TFT or a
P-type TFT.

For example, in the array substrate in an embodiment of
the present disclosure, the pixel electrode of each sub-pixel
is connected with the first scanning signal line and the data
signal line through one first TFT.

At least an embodiment of the present disclosure provides
a method for driving any of the array substrates, comprising:
in a first mode, applying scanning-on-signals over the first
scanning signal lines and applying scanning-off-signals over
the second scanning signal lines; and in a second mode,
applying scanning-off-signals over the first scanning signal
lines, applying scanning-on-signals over the second scan-
ning signal lines, and applying data signals over the data
signal lines connected with the second switching elements.

For example, in the method for driving the array substrate
provided by an embodiment of the present disclosure, in a
case where the first TFT is an N-type TFT and the second
TFT is a P-type TFT, in the first mode, high-level signals are

25

30

40

45

50

4

applied to the first scanning signal lines; and in the second
mode, low-level signals are applied to the second scanning
signal lines.

An embodiment of the present disclosure provides a
display device, comprising any of the array substrates.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the disclosure, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the disclosure and thus are not limitative of the
disclosure.

FIG. 1 is a schematic diagram of sub-pixels of a display
panel;

FIG. 2 is a schematic diagram of one sub-pixel;

FIG. 3 is a schematic diagram of an array substrate
provided by an embodiment of the present disclosure;

FIG. 4 is a schematic diagram of a second switching
element and a sub-pixel group in the array substrate pro-
vided by an embodiment of the present disclosure;

FIG. 5 is a schematic diagram of a second switching
element and a sub-pixel group in an array substrate provided
by another embodiment of the present disclosure;

FIG. 6 is a schematic diagram illustrating the setting mode
of second TFTs in the array substrate provided by an
embodiment of the present disclosure;

FIG. 7 is a schematic diagram illustrating the setting mode
of second TFTs in an array substrate provided by another
embodiment of the present disclosure;

FIG. 8 is a schematic diagram illustrating the setting mode
of second TFTs in an array substrate provided by another
embodiment of the present disclosure;

FIG. 9 is a schematic diagram illustrating the setting mode
of second TFTs in an array substrate provided by another
embodiment of the present disclosure;

FIG. 10 is a sectional view of FIG. 6 in a direction A-A";

FIG. 11 is a sectional view of FIG. 6 in a direction B-B";

FIG. 12 is a schematic diagram of an array substrate
provided by still another embodiment of the present disclo-
sure;

FIG. 13 is a schematic diagram illustrating the setting
mode of second TFTs in the array substrate provided by still
another embodiment of the present disclosure; and

FIG. 14 is a sectional view of FIG. 13 in a direction C-C'.

Reference Numerals: 10—array substrate; 101—base
substrate; 102—data signal line; 103'—scanning signal line;
103—Afirst scanning signal line; 104—second scanning sig-
nal line; 105—one sub-pixel; 106—pixel electrode; 1061—
connecting electrode or connecting portion of pixel elec-
trode; 107'—switching element; 107—first switching
element; 117—first TEFT; 1171—drain electrode of first TFT;
1172—source electrode of first TFT; 1173—gate electrode
of first TFT; 1174—active layer of first TFT; 108—second
switching element; 118—second TFT; 1181—drain elec-
trode of second TFT; 11811—first drain electrode of second
TFT; 11812—second drain electrode of second TFT; 1182—
source electrode of second TFT; 1183—gate electrode of
second TFT; 1184—active layer of second TFT; 109—one
sub-pixel group; 111—connecting line; 123—buffer layer;
124—Afirst insulating layer; 125—second insulating layer;
126—planarization layer; 127—passivation layer.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the disclosure apparent, the technical
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solutions of the embodiments will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the disclosure. Appar-
ently, the described embodiments are just a part but not all
of the embodiments of the disclosure. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the disclosure.

For instance, as illustrated in FIG. 1, the array substrate
may comprise a plurality of scanning signal lines 103" and a
plurality of data signal lines 102 which are intersected with
each other to define a plurality of sub-pixels 105 arranged in
an array. For instance, the sub-pixels 105 may be arranged
in a matrix. For instance, as illustrated in FIG. 2, a sub-pixel
105 may correspond to one data signal line 102 and one
scanning signal line 103' and includes a pixel electrode 106
and a switching element 107'. The switching element 107" is
connected to the scanning signal line 103' and the data signal
line 102 and, for instance, may be a thin film transistor
(TFT). For instance, the switching element 107' may be an
N-type TFT and may also be a P-type TFT.

As technology advances, the resolution of display panels
has been increased. However, power consumption is also
increased and the bottleneck due to power consumption in
display products, particularly in mobile products, has been
more and more prominent. Generally, the power consump-
tion is reduced through partial display. But partial display
tends to bring inconvenience and adverse customer experi-
ence to users.

One embodiment of the present disclosure provides an
array substrate 10, which, as illustrated in FIG. 3, comprises:
a base substrate 101 (as shown in FIG. 10) and a plurality of
data signal lines 102, a plurality of first scanning signal lines
103 which are insulated from each other and intersected with
the plurality of data signal lines 102, a plurality of second
scanning signal lines 104 which are insulated from each
other and intersected with the plurality of data signal lines
102, a plurality of first switching elements 107, and a
plurality of second switching elements 108, which are
disposed on the base substrate 101. The plurality of data
signal lines 102 and the plurality of first scanning signal
lines 103 are intersected with each other to define a plurality
of sub-pixels 105 which are arranged in an array. Each
sub-pixel 105 includes a pixel electrode 106.

One second scanning signal line 104 is disposed at a
position corresponding to the (2N+1)th row of sub-pixels or
the (2N+2)th row of sub-pixels, in which N is an integer
greater than or equal to zero.

Each first switching element 107 is disposed in a sub-
pixel corresponding to it and configured to control the on-
and off-state of the corresponding sub-pixel, namely control
the charging of the pixel electrode of the sub-pixel or not.

Each second switching element 108 is disposed in a
sub-pixel group 109 corresponding to it and configured to
control the on- and off-state of the sub-pixels in the corre-
sponding sub-pixel group 109. Each second switching ele-
ment is connected with one data signal line, one second
scanning signal line and a plurality of pixel electrodes in the
sub-pixel group provided with the second switching ele-
ment. That is to say, each second switching element 108
controls the charging of the pixel electrodes of these sub-
pixels.

One sub-pixel group 109, for instance, includes two
sub-pixels which respectively belong to the (M+1)th column
and are disposed in the (2N+1)th row and the (2N+2)th row
of sub-pixels (as shown in FIG. 4), or includes four sub-
pixels which respectively belong to the (2M+1)th column
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6
and the (2M+2)th column and are disposed in the (2N+1)th
row and the (2N+2)th row of sub-pixels (as shown in FIG.
5), in which M is an integer greater than or equal to zero.

Each first scanning signal line 103 is configured to control
a plurality of first switching elements in one row of sub-
pixels, and each second scanning signal line 104 is config-
ured to control a plurality of second switching elements 108
in one row of sub-pixel groups.

For instance, each first switching element is connected
with the data signal line, the first scanning signal line and the
pixel electrode in one sub-pixel.

Each first switching element 107, for instance, includes
one first TFT 117. Each second switching element 108, for
instance, includes at least one second TFT 118.

That is to say, in the embodiments of the present disclo-
sure, the plurality of data signal lines 102 and the plurality
of first scanning signal lines 103 of the array substrate are
intersected with each other to define the plurality of sub-
pixels 105 which are arranged in an array; and the sub-pixels
are further divided into sub-pixel groups through the plu-
rality of second scanning signal lines 104, for instance, the
sub-pixel groups may be arranged sequentially. Each sub-
pixel group includes two sub-pixels which respectively
belong to the (M+1)th column and are disposed in the
(2N+1)th row and the (2N+2)th row of sub-pixels, or
includes four sub-pixels which respectively belong to the
(2M+1)th column and the (2M+2)th column and are dis-
posed in the (2N+1)th row and the (2N+2)th row of sub-
pixels. For instance, one sub-pixel group includes two
sub-pixels, disposed in the same column, in two rows of
sub-pixels or includes four sub-pixels in two adjacent col-
umns, which sub-pixels correspond to a second scanning
signal line 104, and sub-pixels in different sub-pixel groups
are different from each other.

It should be noted that the value of N in “one second
scanning signal line is disposed at the position correspond-
ing to the (2N+1)th row or the (2N+2)th row of sub-pixels”
corresponds to the value of N in “one sub-pixel group
includes two sub-pixels which respectively belong to the
(M+1)th column and are disposed in the (2N+1)th row and
the (2N+2)th row of sub-pixels, or includes four sub-pixels
which respectively belong to the (2M+1)th column and the
(2M+2)th column and are disposed in the (2N+1)th row and
the (2N+2)th row of sub-pixels”.

For instance, each sub-pixel group includes two sub-
pixels which respectively belong to the (M+1)th column and
are disposed in the (2N+1)th row and the (2N+2)th row of
sub-pixels, which may be as shown in FIG. 4. For instance,
each sub-pixel group may include four sub-pixels which
respectively belong to the (2M+1)th column and the 2M+
2)th column and are disposed in the (2N+1)th row and the
(2N+2)th row of sub-pixels, which may be as shown in FIG.
5

For instance, when N is 0 and M is 0, namely each
sub-pixel group includes two sub-pixels which respectively
belong to the 1st column and are disposed in the 1st row and
the 2nd row of sub-pixels, the case can be as shown in FIG.
4. For instance, similarly when each sub-pixel group
includes four sub-pixels which respectively belong to the 1st
column and the 2nd column and are disposed in the 1st row
and the 2nd row of sub-pixels, the case can be as shown in
FIG. 5.

For instance, the second switching element 108 which
controls the on- and off-state of the plurality of sub-pixels in
one sub-pixel group 109 may include one or more second
TFTs 118.
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For instance, as shown in FIG. 6, as for each sub-pixel
group, in each column of sub-pixels, one second TFT 118
may be disposed in the (2N+1)th row or the (2N+2)th row
of sub-pixels.

The second TFT 118 includes a first drain electrode 11811
and a second drain electrode 11812 which are both con-
nected with an active layer 1184 of the second TFT 118. The
first drain electrode 11811 and the second drain electrode
11812 are spaced from each other and respectively con-
nected with the pixel electrode in the (2N+1)th row of
sub-pixels and the pixel electrode 106 in the (2N+2)th row
of sub-pixels. A source electrode 1182 of the second TFT
118 is connected with the data signal line 102. A gate
electrode 1183 of the second TFT 118 is connected with the
second scanning signal line 104 which is disposed at the
position corresponding to the (2N+1)th row of sub-pixels or
the (2N+2)th row of sub-pixels.

For instance, when N is 0, in each column of sub-pixels,
one second TFT 118 may be disposed in the 1st row of
sub-pixels or the 2nd row of sub-pixels for each sub-pixel
group; the second TFT 118 includes a first drain electrode
11811 and a second drain electrode 11812 which are spaced
from each other and respectively connected with the pixel
electrode in the 1st row of sub-pixels and the pixel electrode
106 in the 2nd row of sub-pixels; a source electrode 1182 of
the second TFT 118 is connected with the data signal line
112; and a gate electrode 1183 of the second TFT 118 is
connected with the second scanning signal line 104 which is
disposed at a position corresponding to the 1st row of
sub-pixels or the 2nd row of sub-pixels.

For instance, as illustrated in FIG. 6, the pixel electrode
106 of the (2N+1)th row of sub-pixels or the (2N+2)th row
of sub-pixels is provided with a connecting portion 1061
which is connected with the second TFT 118, or provided
with a connecting electrode 1061 which is configured to
connect the pixel electrode 106 of the (2N+1)th row of
sub-pixels or the (2N+2)th row of sub-pixels with the second
TFT 118, for instance, the first drain electrode 11811 of the
second TFT 118.

For instance, when N is 0, the pixel electrode of the 1st
row of sub-pixels or the 2nd row of sub-pixels is provided
with a connecting portion 1061 which is connected with the
second TFT 118, or provided with a connecting electrode
1061 which is configured to connect the pixel electrode 106
of'the 1st row of sub-pixels or the 2nd row of sub-pixels with
the second TFT 118.

For instance, the connecting portion 1061 may be formed
in the same layer as the pixel electrode. For the purpose of
convenient production, the data signal lines, the connecting
portions or the connecting electrodes 1061, and the pixel
electrodes may be formed in the same layer. The connecting
electrode may also be connected with the pixel electrode and
the drain electrode (the first drain electrode 11811 or the
second drain electrode 11812) of the second TFT via a
through hole. The connecting electrode may also be formed
in different layers with the pixel electrode and the data signal
line. No specific limitation will be given here.

For instance, as illustrated in FIG. 6, in each sub-pixel
group, source electrodes 1182 of the second TFTs 118 in
each column of sub-pixels are all connected with the data
signal line 102 for defining the column of sub-pixels on a
same side. For instance, the same side includes the left side
or the right side.

Moreover, for instance, as illustrated in FIG. 7, source
electrodes of the second TFTs in the (2M+1)th column and
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the (2M+2)th column of sub-pixels are all connected with
the data signal line 102 disposed between the two columns
of sub-pixels.

For instance, in the sub-pixel array, the second scanning
signal line 104 may be disposed in the (2N+1)th row and
may also be disposed in the (2N+2)th row and is not
overlapped with the first scanning signal line 103 between
the (2N+1)th row and the (2N+2)th row of sub-pixels. For
instance, a projection of the second scanning signal line on
the base substrate is disposed at a position between projec-
tions of the pixel electrode of the (2N+1)th row of sub-pixels
and the pixel electrode of the (2N+2)th row of sub-pixels on
the base substrate, and may also be disposed at another
position of the (2N+1)th row of sub-pixels or the (2N+2)th
row of sub-pixels. No specific limitation will be given here.

It should be noted that the second TFTs 118 are not limited
to the above form. For instance, as illustrated in FIG. 8 or 9,
as for each sub-pixel group, in each column of sub-pixels,
two second TFTs 118 may be disposed in the (2N+1)th row
of sub-pixels or the (2N+2)th row of sub-pixels. Both the
gate electrodes 1183 (one gate electrode may be shared) of
the two second TFTs are connected with the second scanning
signal line 104 which is disposed at the position correspond-
ing to the (2N+1)th row of sub-pixels or the (2N+2)th row
of sub-pixels; both the source electrodes 1182 of the two
second TFTs are connected with the same data signal line
102; and the drain electrodes 1181 of the two second TFTs
are respectively connected with the pixel electrode 106 in
the (2N+1)th row of sub-pixels or the pixel electrode 106 in
the (2N+2)th row of sub-pixels.

For instance, as illustrated in FIG. 8 or 9, in each sub-pixel
group, the pixel electrode 106 away from the second scan-
ning signal line 104 is provided with a connecting portion
1061 which is connected with the drain electrode 1181 of the
second TFT, or provided with a connecting electrode 1061
which is configured to connect the pixel electrode 106 away
from the second scanning signal line 104 with the drain
electrode 1181 of one of the second TFTs.

For instance, as illustrated in FIG. 8, in each sub-pixel
group, the source electrodes 1182 of the second TFTs 118 in
each column of sub-pixels are connected with the data signal
line 102 for defining the column of sub-pixels 105 on the
same side. For instance, the same side includes the left side
or the right side.

Moreover, for instance, as illustrated in FIG. 9, in each
sub-pixel group, source electrodes 1182 of a plurality of
second TFTs 118 in the (2M+1)th column and the 2M+2)th
column of sub-pixels are all connected with the data signal
line 102 disposed between the two columns of sub-pixels.

For instance, as for each sub-pixel group, in each column
of sub-pixels, the plurality of second TFTs for simultane-
ously controlling the on- and off-state of the plurality of
sub-pixels in the (2N+1)th row of sub-pixels and the (2N+
2)th row of sub-pixels are provided with the same gate
electrode.

As illustrated in FIGS. 6 and 8, one sub-pixel group
includes two sub-pixels in the same column and in two
adjacent rows of sub-pixels, namely upper and lower rows,
and sub-pixels in different sub-pixel groups are different
from each other. Each second switching element 108 is
disposed in a corresponding sub-pixel group 109 and
includes one second TFT 118 (as shown in FIG. 6) or two
second TFTs 118 (as shown in FIG. 8).

As illustrated in FIGS. 7 and 9, one sub-pixel group
includes four sub-pixels in two adjacent columns and in two
adjacent rows of sub-pixels, namely upper and lower rows,
and sub-pixels in different sub-pixel groups are different
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from each other. Each second switching element 108 is
disposed in a corresponding sub-pixel group 109 and
includes two second TFTs 118 (as shown in FIG. 7) or four
second TFTs 118 (as shown in FIG. 9).

It should be noted that the second switching element 108
may also adopt other forms. No limitation will be given here.

For instance, the pixel electrode 106 of each sub-pixel 105
is connected with the first scanning signal line 103 and the
data signal line 102 through one first TFT 117.

For instance, the first TFT may be an N-type TFT or a
P-type TFT, and the second TFT may be an N-type TFT or
a P-type TFT. For instance, the first TFT is an N-type TFT,
and the second TFT is a P-type TFT. Or the first TFT is a
P-type TFT, and the second TFT is an N-type TFT. Or both
the first TFT and the second TFT are an N-type TFT. Or both
the first TFT and the second TFT are a P-type TFT. The
present disclosure is not limited thereto.

For instance, the N-type TFT may be an N-type metal-
oxide-semiconductor (NMOS) TFT, and the P-type TFT
may be a P-type metal-oxide-semiconductor (PMOS) TFT.
The present disclosure is not limited thereto.

For instance, the first TFT in the embodiment of the
present disclosure may be manufactured by a conventional
method, for instance, may be a polycrystalline silicon (poly-
Si) TFT. For instance, the first TFT may be an N-type TFT,
heavily doped with P+ ions (phosphorus ions). The second
TFT in the embodiments of the present disclosure may be
manufactured by a conventional method, for instance, may
be a poly-Si TFT. For instance, the second TFT may be a
P-type TFT, heavily doped with B+ ions (boron ions). But
the present disclosure is not limited thereto.

FIG. 10 is a sectional view of FIG. 6 in a direction A-A'.
A buffer layer 123 is disposed on the base substrate 101. An
active layer 1174 of the first TFT 117 is disposed on the
buffer layer 123. A first insulating layer 124 is disposed
between a gate electrode 1173 and the active layer 1174 of
the first TFT 117. A second insulating layer 125 is disposed
on the gate electrode 1173. A source electrode 1172 and a
drain electrode 1171 of the first TFT 117 are each connected
with the active layer 1174 via a through hole. A planarization
layer 126 and a passivation layer 127 are disposed on the
source electrode 1172 and the drain electrode 1171. The
pixel electrode 106 is connected with the drain electrode
1171 of the first TFT 117 via a through hole.

FIG. 11 is a sectional view of FIG. 6 in a direction B-B'.
A buffer layer 123 is disposed on the base substrate 101. An
active layer 1184 of the second TFT 118 is disposed on the
buffer layer 123. A first insulating layer 124 is disposed
between a gate electrode 1183 and the active layer 1184 of
the second TFT. A second insulating layer 125 is disposed on
the gate electrode 1183. A source electrode 1182 and a drain
electrode 1181 of the second TFT are connected with the
active layer 1184 via a through hole. A planarization layer
126 and a passivation layer 127 are disposed on the source
electrode 1182 and the drain electrode 1181. The pixel
electrode 106 is connected with the drain electrode 1181 of
the second TFT via a through hole.

FIGS. 10 and 11 only illustrate one example. The layer
structure of the array substrate provided by the embodiments
of the present disclosure is not limited thereto.

For instance, when N is selected from integers greater
than or equal to zero, namely appropriate N values are all
selected, and M is selected from integers greater than or
equal to zero, namely appropriate M values are all selected,
a repetitive unit of the array substrate may be as shown by
the sub-pixel group in a dashed box of FIG. 6, 7, 8 or 9. For
instance, the sub-pixel group in the dashed box of FIG. 6, 7,
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8 or 9 is constantly repeated in the horizontal and vertical
directions to form an array of the array substrate.

Another embodiment of the present disclosure further
provides a method for driving any foregoing array substrate,
which comprises the following operations:

in a first mode (normal mode), applying scanning-on-
signals over the first scanning signal lines 103 and applying
scanning-off-signals over the second scanning signal lines
104; and

in a second mode (power-saving mode), applying scan-
ning-off-signals over the first scanning signal lines 103,
applying scanning-on-signals over the second scanning sig-
nal lines 104, and applying data signals over the data signal
lines connected with the second switching elements.

For instance, in the second mode (power-saving mode),
data signals are applied to all the data signal lines 102. The
data signal lines are connected with the second switching
elements, for instance, the second TFTs. That is to say, data
signals are applied to the data signal lines connected with the
second switching elements. When the sub-pixel groups as
shown in FIGS. 4, 6 and 8 are taken as the repetitive units
of'the array substrate, the number of gate driving signal lines
can be reduced by half (the number of the scanning signal
lines applied with signals can be reduced by half), namely
the resolution can be reduced by half under full-screen
display.

Or data signals may also be applied to the data signal lines
102 connected with the second switching elements and
disposed between the (2M+1)th column and the (2M+2)th
column of sub-pixels 105. The data signal lines are con-
nected with the second switching elements, for instance, the
second TFTs. That is to say, data signals are applied to the
data signal lines connected with the second switching ele-
ments. When the sub-pixel groups as shown in FIGS. 5, 7
and 9 are taken as the repetitive units of the array substrate,
the number of the gate driving signal lines can be reduced by
half (the number of the scanning signal lines applied with
signals can be reduced by half), and the number of the data
signal lines applied with signals can be reduced by half,
namely the resolution can be reduced by three quarters in the
case of full-screen display.

For instance, when the first TFT is an N-type TFT and the
second TFT is a P-type TFT, in the first mode (normal
mode), high-level signals are applied to the first scanning
signal lines 103; and in the second mode (power-saving
mode), low-level signals are applied to the second scanning
signal lines 104.

Description is given above by taking the case that one
second scanning signal line is disposed at the position
corresponding to the (2N+1)th row of sub-pixels or the
(2N+2)th row of sub-pixels as an example, while description
is given below by taking the case that one second scanning
signal line is disposed at a position corresponding to the
(N+1)th row of sub-pixels as an example.

Another embodiment of the present disclosure further
provides an array substrate 10, which, as illustrated in FIG.
12, comprises: a base substrate 101 (as shown in FIG. 14)
and a plurality of data signal lines 102, a plurality of first
scanning signal lines 103 which are insulated from each
other and intersected with the plurality of data signal lines
102, a plurality of second scanning signal lines 104 which
are insulated from each other and intersected with the
plurality of data signal lines 102, a plurality of first switch-
ing elements 107, and a plurality of second switching
elements 108, which are disposed on the base substrate 101.
The plurality of data signal lines 102 and the plurality of first
scanning signal lines 103 are intersected with each other to
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define a plurality of sub-pixels 105 which are arranged in an
array. Each sub-pixel 105 includes a pixel electrode 106.

One second scanning signal line 104 is disposed at a
position corresponding to the (N+1)th row of sub-pixels
(e.g., each row of sub-pixels), in which N is an integer
greater than or equal to zero.

Each first switching element 107 is disposed in a corre-
sponding sub-pixel and configured to control the on- and
off-state of the corresponding sub-pixel, namely control the
charging of the pixel electrode of the sub-pixel or not.

Each second switching element 108 is disposed in a
corresponding sub-pixel group 109 and configured to simul-
taneously control the on- and off-state of the sub-pixels in
the corresponding sub-pixel group. Each second switching
element is connected with one data signal line, one second
scanning signal line and a plurality of pixel electrodes in the
sub-pixel group provided with the second switching ele-
ment. That is to say, each second switching element 108
controls the charging of the pixel electrodes of the sub-
pixels.

One sub-pixel group 109, for instance, includes two
sub-pixels which respectively belong to the (N+1)th row and
are disposed in the (2M+1)th column and the (2M+2)th
column of sub-pixels (as shown in FIGS. 12 and 13), in
which M is an integer greater than or equal to zero.

Each first scanning signal line 103 is configured to control
a plurality of first switching elements 107 in one row of
sub-pixels, and each second scanning signal line 104 is
configured to control a plurality of second switching ele-
ments 108 in one row of sub-pixel groups.

For instance, each first switching element is connected
with the data signal line, the first scanning signal line and the
pixel electrode in one sub-pixel.

Each first switching element 107, for instance, includes
one first TFT 117. Each second switching element 108, for
instance, includes at least one second TFT 118.

For instance, in each sub-pixel group, one second TFT
118 may be disposed in two sub-pixels which respectively
belong to the (N+1)th row and are disposed in the (2M+1)th
column and the (2M+2)th column of sub-pixels, as shown in
FIG. 13.

For instance, as illustrated in FIG. 13, the second TFT 118
includes a first drain electrode 11811 and a second drain
electrode 11812 which are both connected with an active
layer 1184 of the second TFT 118. The first drain electrode
11811 and the second drain electrode 11812 are spaced from
each other; the first drain electrode 11811 is connected with
the pixel electrode in the (2M+1)th column of sub-pixels in
the (N+1)th row; the second drain electrode 11812 is con-
nected with a connecting electrode 1061 via a through hole;
the connecting electrode 1061 is connected with a connect-
ing line 111 via a through hole; the connecting line 111 is
connected with the pixel electrode 106 in the (2M+2)th
column of sub-pixels via a through hole; a source electrode
1182 of the second TFT 118 is connected with the data signal
line 102 disposed in the (N+1)th row and between the
(2M+1)th column and the (2M+2)th column of sub-pixels;
and a gate electrode 1183 of the second TFT 118 is con-
nected with the second scanning signal line 104 which is
disposed at the position corresponding to the (N+1)th row of
sub-pixels. For instance, the arrangement mode of the first
drain electrode 11811 and the second drain electrode 11812
in the embodiment and other components on the array
substrate being disposed in a same layer may be as described
above. No further description will be given here.

FIG. 14 is a sectional view of FIG. 13 in the C-C'
direction. A buffer layer 123 is disposed on the base sub-
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strate 101. A first insulating layer 124 is disposed on the
buffer layer 123. A connecting line 111 is disposed on the
first insulating layer 124. A second insulating layer 125 is
disposed on the connecting line 111. The connecting elec-
trode 1061 is connected with the connecting line 111 via a
through hole. A planarization layer 126 and a passivation
layer 127 are disposed on the connecting electrode 1061 and
the data signal line 102. The pixel electrode 106 is disposed
on the passivation layer 127 and connected with the con-
necting line 111 via a through hole. For instance, in the
embodiment, the connecting line 111 may be formed in the
same layer as the gate electrode, the first scanning signal line
and the second scanning signal line. The connecting elec-
trode 1061 may be formed in the same layer as the data
signal line 102.

For instance, an embodiment of the present disclosure
provides a method for driving the array substrate in which
one sub-pixel group is formed by two adjacent sub-pixels in
the same row, which comprises the following operations:

in a first mode (normal mode), applying scanning-on-
signals over the first scanning signal lines 103 and applying
scanning-off-signals over the second scanning signal lines
104; and

in a second mode (power-saving mode), applying scan-
ning-off-signals over the first scanning signal lines 103,
applying scanning-on-signals over the second scanning sig-
nal lines 104, and applying data signals over the data signal
lines connected with the second switching elements.

For instance, in the second mode (power-saving mode),
data signals are applied to the data signal lines 102 con-
nected with the second switching elements and disposed
between the (2M+1)th column and the (2M+2)th column of
sub-pixels 105. The data signal line is connected with the
second switching element, for instance, the second TFT.
That is to say, data signals are applied to the data signal lines
connected with the second switching elements. When the
sub-pixel groups as shown in FIGS. 12 and 13 are taken as
the repetitive units of the array substrate, the number of the
data signal lines applied with signals can be reduced by half,
namely the resolution can be reduced by half under full-
screen display.

A first TFT and a second TFT are embodied below.

For instance, in one embodiment of the present disclosure,
the first TFT includes a drain electrode 1171, a source
electrode 1172, a gate electrode 1173 and an active layer
1174,

the drain electrode 1171 and the source electrode 1172 are
spaced from each other, are both connected with the active
layer 1174, and are respectively disposed on both sides of
the active layer 1174; the first scanning signal line 103 is
connected with the gate electrode 1173; the data signal line
102 is connected with the source electrode 1172; and the
drain electrode 1171 is connected with a pixel electrode. The
case may refer to FIGS. 10 and 6. For instance, the gate
electrode 1173 may be formed in the same layer as the first
scanning signal line 103. For instance, the source electrode
1172 and the drain electrode 1171 may be formed in the
same layer as the data signal line 102.

For instance, in one embodiment of the present disclosure,
the second TFT may include a drain electrode 1181, a source
electrode 1182, a gate electrode 1183 and an active layer
1184; the drain electrode 1181 and the source electrode 1182
are spaced from each other, are both connected with the
active layer 1184, and are respectively disposed on both
sides of the active layer 1184; the second scanning signal
line 104 is connected with the gate electrode 1183; the data
signal line 102 is connected with the source electrode 1182;
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and the drain electrode 1181 is connected with the pixel
electrode. The case may refer to FIGS. 11 and 6. For
instance, the gate electrode 1183 may be formed in the same
layer as the second scanning signal line 104. For instance,
the second scanning signal line 104 may be formed in the
same layer as the first scanning signal line 103. For instance,
the source electrode 1182 and the drain electrode 1181 may
be formed in the same layer as the data signal line 102. For
instance, the drain electrode 1181 may include a first drain
electrode 11811 and a second drain electrode 11812. Thus,
the first drain electrode 11811, the second drain electrode
11812 and the source electrode 1182 may be formed in the
same layer as the data signal line 102. For instance, the first
drain electrode 11811 and the second drain electrode 11811
are respectively connected with pixel electrodes of two
sub-pixels which respectively belong to the same column
and are disposed in two adjacent rows of sub-pixels, or
respectively connected with pixel electrodes of two sub-
pixels which respectively belong to the same row and are
disposed in two adjacent columns of sub-pixels.

Another embodiment of the present disclosure further
provides a display device, which comprises any one of the
foregoing array substrates 10. The display device may, for
instance, be a display panel, a liquid crystal display (LCD)
device, an organic light-emitting diode (OLED) display
device, an e-paper display device, etc.

Moreover, for instance, the LCD device provided by one
embodiment of the present disclosure may adopt vertical
alignment (VA) display mode and may also adopt advanced
super dimension switch (ADS) display mode, twisted nem-
atic (TN) display mode or in-plane switching (IPS) display
mode. No limitation will be given here. Furthermore, the
LCD device not only is provided with an array substrate but
also is provided with an opposing substrate, e.g., a CF
substrate so as to form a liquid crystal cell with the array
substrate.

For instance, pixel electrodes and common electrodes are
arranged in different layers. A common electrode layer
disposed on the top of the array substrate may be slit-shaped,
and the pixel electrodes close to a base substrate may be
planar. The display device provided with the above array
substrate is a high aperture ratio advanced super dimension
switch (HADS) display device. In the HADS technology, a
multi-dimensional electric field is formed by horizontal
electric fields produced at the edge of the common electrode
layer and vertical electric fields produced between the pixel
electrodes and the common electrode layer, in the same
plane, so that liquid crystal molecules in all the alignments
between the pixel electrodes and over the electrodes in the
liquid crystal cell can all rotate and be transformed, and
hence the working efficiency of liquid crystals with in-plane
alignment can be improved and the light transmittance can
be increased. The ADS mode may also be adopted. A pixel
electrode layer disposed on the top of the array substrate
may be slit-shaped, and the common electrodes close to the
base substrate may be planar.

For instance, when the common electrode layer is formed
on the opposing substrate which is cell-assembled together
with the array substrate, the formed display device is a
TN-type display device. The difference is that: in the TN-
type display device, an LCD adopting the principle of
vertical electric field drives TN mode liquid crystals through
vertical electric fields formed between the pixel electrodes
on the array substrate and the common electrode layer which
is arranged oppositely on the opposing substrate. The TN-
type display device has the advantage of large aperture ratio.
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At least one embodiment of the present disclosure pro-
vides an array substrate, which comprises: a base substrate
and a plurality of data signal lines, a plurality of first
scanning signal lines which are insulated from each other
and intersected with the plurality of data signal lines, a
plurality of second scanning signal lines which are insulated
from each other and intersected with the plurality of data
signal lines, a plurality of first switching elements, and a
plurality of second switching elements, which are disposed
on the base substrate; the plurality of data signal lines and
the plurality of first scanning signal lines are intersected with
each other to define a plurality of sub-pixels which are
arranged in an array; each sub-pixel includes a pixel elec-
trode; one second scanning signal line is disposed at a
position corresponding to the (2N+1)th row of sub-pixels or
the (2N+2)th row of sub-pixels, or one second scanning
signal line is disposed at a position corresponding to the
(N+1)th row of sub-pixels, in which N is an integer greater
than or equal to zero; each first switching element is dis-
posed in a corresponding sub-pixel and configured to control
the on- and off-state of the corresponding sub-pixel; each
second switching element is disposed in a corresponding
sub-pixel group, configured to simultaneously control the
on- and off-state of the sub-pixels in the corresponding
sub-pixel group, and connected with the data signal line, the
second scanning signal line and the plurality of pixel elec-
trodes in the sub-pixel group provided with the second
switching element; each first scanning signal line is config-
ured to control a plurality of first switching elements in one
row of sub-pixels; and each second scanning signal line is
configured to control a plurality of second switching ele-
ments in one row of sub-pixel groups. In power-saving
mode, scanning-off-signals are applied to the first scanning
signal lines; scanning-on-signals are applied to the second
scanning signal lines; and data signals are applied to the data
signal lines connected with the second switching elements.
Thus, the number of the scanning signal lines and/or the data
signal lines applied with signals can be reduced by half
Therefore, the resolution of the display device under full-
screen display can be reduced by half and even reduced by
three quarters, and hence the driving power consumption of
the display panel can be reduced but the display brightness
cannot be affected.

It should be noted that:

(1) In the embodiments of the present disclosure and the
accompanying drawings thereof, Gx-1, Gx, Gx+1, Gx+2
and Gx+3 refer to adjacent first scanning signal lines, and
Dz-1, Dz, Dz+1, Dz+2 and Dz+3 refer to adjacent data
signal lines. The embodiments of the present disclosure
and the accompanying drawings thereof only illustrate the
structures involved in the embodiments of the present
disclosure. Other structures, for instance, the common
electrodes, common electrode lines and the like in the
LCD device, an organic OLED functional layer in the
OLED display device, and the like may refer to the
conventional design.

(2) In the embodiments of the present disclosure, each
second TFT includes the gate electrode, the active layer,
the source electrode and the drain electrode. When the
drain electrode includes the first drain electrode and the
second drain electrode, both the first drain electrode and
the second drain electrode are connected with the active
layer. For instance, the active layer may be “Y”’-shaped so
as to be connected with both the first drain electrode and
the second drain electrode. But the present disclosure is
not limited thereto, as long as the shape of the active layer
allows both the first drain electrode and the second drain
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electrode to be connected with the active layer. No

limitation will be given here.

(3) In the embodiments of the present disclosure, the source
electrode and the drain electrode are a relative concept
and can be exchanged as required in actual use.

(4) In the embodiments of the present disclosure, “N is an
integer greater than or equal to zero” refers to that N is
selected from one or more in a set formed by O and
positive integers, and “M is an integer greater than or
equal to zero” refers to that M is selected from one or
more in a set formed by 0 and positive integers. In the
embodiments of the present disclosure, both N and M may
be selected as above.

(5) The layer structures in the array substrate provided by the
embodiments of the present disclosure may be formed by
a conventional method.

(6) The embodiments of the present disclosure and the
features in the embodiments may be mutually combined
if there is no conflict.

The foregoing is only the preferred embodiments of the
present disclosure and not intended to limit the scope of
protection of the present disclosure. Any change or replace-
ment that may be easily thought of by those skilled in the art
within the technical scope disclosed by the present disclo-
sure shall fall within the scope of protection of the present
disclosure. Therefore, the scope of protection of the present
disclosure shall be defined by the appended claims.

The application claims priority to the Chinese patent
application No. 201510355348.7, filed Jun. 24, 2015, the
disclosure of which is incorporated herein by reference as
part of the application.

What is claimed is:

1. An array substrate, comprising: a base substrate and a
plurality of data signal lines, a plurality of first scanning
signal lines which are insulated from each other and inter-
sected with the plurality of data signal lines, a plurality of
second scanning signal lines which are insulated from each
other and intersected with the plurality of data signal lines,
wherein

the plurality of data signal lines and the plurality of first

scanning signal lines are intersected with each other to
define a plurality of sub-pixels which are arranged in an
array; each sub-pixel includes a pixel electrode;

one second scanning signal line is disposed at a position

corresponding to the (2N+1)th row of sub-pixels or the
(2N+2)th row of sub-pixels, or one second scanning
signal line is disposed at a position corresponding to the
(N+1)th row of sub-pixels, in which N is an integer
greater than or equal to zero;

each of the sub-pixels is provided with a first switching

element configured to control an on- and off-state of the
corresponding sub-pixel;

the array substrate further comprises a second switching

element disposed on the base substrate, the plurality of
sub-pixels includes a plurality of first sub-pixels con-
stituting a sub-pixel group, the pixel electrode of each
of the first sub-pixels is connected with the second
switching element configured to simultaneously control
an on- and off-state of the first sub-pixels, the second
switching element and the first switching element of at
least one of the first sub-pixels are directly connected
with a same data signal line, and the second switching
element is connected with one of the second scanning
signal lines;

each first scanning signal line is configured to control a

plurality of first switching elements in one row of
sub-pixels; and each second scanning signal line is
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configured to control a plurality of second switching
elements in one row of sub-pixel groups.

2. The array substrate according to claim 1, wherein in a
case where one second scanning signal line is disposed at the
position corresponding to the (2N+1)th row of sub-pixels or
the (2N+2)th row of sub-pixels, one sub-pixel group
includes two sub-pixels which respectively belong to the
(M+1)th column and are disposed in the (2N+1)th row and
the (2N+2)th row of sub-pixels or four sub-pixels which
respectively belong to the (2M+1)th column and the 2M+
2)th column and are disposed in the (2N+1)th row and the
(2N+2)th row of sub-pixels, in which M is an integer greater
than or equal to zero.

3. The array substrate according to claim 2, wherein the
first switching element includes one first thin-film transistor
(TFT); and the second switching element includes one or
more second TFTs.

4. The array substrate according to claim 3, wherein as for
the sub-pixel group, in each column of sub-pixels, one
second TFT is disposed in the (2N+1)th row of sub-pixels or
the (2N+2)th row of sub-pixels;

the second TFT includes a first drain electrode and a

second drain electrode which are spaced from each
other and respectively connected with the pixel elec-
trode of the (2N+1)th row of sub-pixels and the pixel
electrode of the (2N+2)th row of sub-pixels; a source
electrode of the second TFT is connected with one of
the data signal lines; and a gate electrode of the second
TFT is connected with the second scanning signal line
which is disposed at the position corresponding to the
(2N+1)th row of sub-pixels or the (2N+2)th row of
sub-pixels.

5. The array substrate according to claim 4, wherein the
pixel electrode of the (2N+1)th row of sub-pixels or the pixel
electrode of the (2N+2)th row of sub-pixels is provided with
a connecting portion which is connected with the second
TFT or provided with a connecting electrode which is
configured to connect the second TFT and the pixel elec-
trode of the (2N+1)th row of sub-pixels or the (2N+2)th row
of sub-pixels.

6. The array substrate according to claim 3, wherein as for
the sub-pixel group, in each column of sub-pixels, two
second TFTs are disposed in the (2N+1)th row of sub-pixels
or the (2N+2)th row of sub-pixels;

both gate electrodes of the two second TFTs are connected

with the second scanning signal line which is disposed
at the position corresponding to the (2N+1)th row of
sub-pixels or the (2N+2)th row of sub-pixels; both
source electrodes of the two second TFTs are connected
with the same data signal line; and drain electrodes of
the two second TFTs are respectively connected with
the pixel electrode of the (2N+1)th row of sub-pixels
and the pixel electrode of the (2N+2)th row of sub-
pixels.

7. The array substrate according to claim 6, wherein in the
sub-pixel group, the pixel electrode away from the second
scanning signal line is provided with a connecting portion
which is connected with the second TFT, or provided with
a connecting electrode which is configured to connect one of
the second TFTs and the pixel electrode away from the
second scanning signal line.

8. The array substrate according to claim 3, wherein as for
the sub-pixel group, in each column of sub-pixels, the
plurality of second TFTs which are configured to simulta-
neously control an on- and off-state of the sub-pixels in the
(2N+1)th row of sub-pixels and the (2N+2)th row of sub-
pixels are provided with the same gate electrode.



US 9,984,649 B2

17

9. The array substrate according to claim 3, wherein in the
sub-pixel group, source electrodes of a plurality of second
TFTs in each column of sub-pixels are all connected with the
data signal line for defining the column of sub-pixels on a
same side.

10. The array substrate according to claim 3, wherein in
the sub-pixel group, source electrodes of the second TFTs in
the 2M+1)th column and the (2M+2)th column of sub-
pixels are all connected with the data signal line disposed
between the two columns of sub-pixels.

11. The array substrate according to claim 1, wherein in
a case where one second scanning signal line is disposed at
the position corresponding to the (2N+1)th row of sub-pixels
or the (2N+2)th row of sub-pixels, a projection of the second
scanning signal line on the base substrate is disposed at a
position between projections of the pixel electrode of the
(2N+1)th row of sub-pixels and the pixel electrode of the
(2N+2)th row of sub-pixels on the base substrate.

12. The array substrate according to claim 3, wherein the
first TFT is an N-type TFT or a P-type TFT; and the second
TFT is an N-type TFT or a P-type TFT.

13. The array substrate according to claim 3, wherein the
pixel electrode of the sub-pixel is connected with the first
scanning signal line and the data signal line through one first
TFT.

14. An array substrate, comprising: a base substrate and a
plurality of data signal lines, a plurality of first scanning
signal lines which are insulated from each other and inter-
sected with the plurality of data signal lines, a plurality of
second scanning signal lines which are insulated from each
other and intersected with the plurality of data signal lines,
wherein

the plurality of data signal lines and the plurality of first

scanning signal lines are intersected with each other to
define a plurality of sub-pixels which are arranged in an
array; each sub-pixel includes a pixel electrode;

one second scanning signal line is disposed at a position

corresponding to the (2N+1)th row of sub-pixels or the
(2N+2)th row of sub-pixels, or one second scanning
signal line is disposed at a position corresponding to the
(N+1)th row of sub-pixels, in which N is an integer
greater than or equal to zero;

each of the sub-pixels is provided with a first switching

element configured to control an on- and off-state of the
corresponding sub-pixel;

the array substrate further comprises a second switching

element disposed on the base substrate, the plurality of
sub-pixels includes a plurality of first sub-pixels con-
stituting a sub-pixel group, the pixel electrode of each
of the first sub-pixels is connected with the second
switching element configured to simultaneously control
an on- and off-state of the first sub-pixels, and the
second switching element is connected with one data
signal line and one of the second scanning signal lines;

each first scanning signal line is configured to control a

plurality of first switching elements in one row of
sub-pixels; and each second scanning signal line is
configured to control a plurality of second switching
elements in one row of sub-pixel groups, and

in a case where one of the second scanning signal lines is

disposed at a position corresponding to the (N+1)th row
of sub-pixels, one sub-pixel group includes two sub-
pixels which respectively belong to the (N+1)th row
and are disposed in the (2M+1)th column and the
(2M+2)th column of sub-pixels, in which M is an
integer greater than or equal to zero.

10

15

20

25

30

35

40

45

50

55

60

65

18

15. The array substrate according to claim 14, wherein the
first switching element includes one first TFT; and each
second switching element includes one or more second
TFTs.

16. The array substrate according to claim 15, wherein in
the sub-pixel group, one second TFT is disposed in the
(2M+1)th column of sub-pixels or the (2M+2)th column of
sub-pixels;

the second TFT includes a first drain electrode and a

second drain electrode which are spaced form each
other and respectively connected with the pixel elec-
trode of the sub-pixel in the (2M+1)th column of
sub-pixels and the pixel electrode of the (2M+2)th
column of sub-pixels; a source electrode of the second
TFT is connected with the data signal line between the
(2M+1)th column of sub-pixels and the (2M+2)th col-
umn of sub-pixels; and a gate electrode of the second
TFT is connected with the second scanning signal
which is disposed at the position corresponding to the
(N+1)th row of sub-pixels.

17. The array substrate according to claim 16, wherein the
first drain electrode is connected with the pixel electrode of
the sub-pixel in the (2M+1)th column of sub-pixels; the
second drain electrode is connected with a connecting
electrode which is connected with a connecting line; and the
connecting line is connected with the (2M+2)th column of
sub-pixels.

18. A display device, comprising the array substrate
according to claim 14.

19. A method for driving an array substrate, the array
substrate comprising: a base substrate and a plurality of data
signal lines, a plurality of first scanning signal lines which
are insulated from each other and intersected with the
plurality of data signal lines, a plurality of second scanning
signal lines which are insulated from each other and inter-
sected with the plurality of data signal lines, wherein

the plurality of data signal lines and the plurality of first

scanning signal lines are intersected with each other to
define a plurality of sub-pixels which are arranged in an
array; each sub-pixel includes a pixel electrode;

one second scanning signal line is disposed at a position

corresponding to the (2N+1)th row of sub-pixels or the
(2N+2)th row of sub-pixels, or one second scanning
signal line is disposed at a position corresponding to the
(N+1)th row of sub-pixels, in which N is an integer
greater than or equal to zero;

each of the sub-pixels is provided with a first switching

element configured to control an on- and off-state of the
corresponding sub-pixel;

the array substrate further comprises a second switching

element disposed on the base substrate, the plurality of
sub-pixels includes a plurality of first sub-pixels con-
stituting a sub-pixel group, the pixel electrode of each
of the first sub-pixels is connected with the second
switching element configured to simultaneously control
an on- and off-state of the first sub-pixels, and the
second switching element is connected with one data
signal line and one of the second scanning signal lines;
each first scanning signal line is configured to control a
plurality of first switching elements in one row of
sub-pixels; and each second scanning signal line is
configured to control a plurality of second switching
elements in one row of sub-pixel groups, and in a case
where one of the second scanning signal lines is
disposed at a position corresponding to the (N+1)th row
of sub-pixels, one sub-pixel group includes two sub-
pixels which respectively belong to the (N+1)th row
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and are disposed in the (2M+1)th column and the
(2M+2)th column of sub-pixels, in which M is an
integer greater than or equal to zero;

the first switching element includes one first TFT; and the
second switching element includes one or more second 5
TFTs;

the method comprising:

in a first mode, applying scanning-on-signals over the first
scanning signal lines and applying scanning-off-signals
over the second scanning signal lines; and 10

in a second mode, applying scanning-off-signals over the
first scanning signal lines, applying scanning-on-sig-
nals over the second scanning signal lines, and apply-
ing data signals over the data signal lines connected
with the second switching elements; 15

wherein in a case where the first TFT is an N-type TFT
and the second TFT is a P-type TFT, in the first mode,
high-level signals are applied to the first scanning
signal lines; and in the second mode, low-level signals
are applied to the second scanning signal lines. 20
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